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——Q-————- 1
——————————— 1
——————————— 1
——————————— 1
——F———— 1
——————————— 1
——————————— 1
——————————— 1
——————————— 1
----------- 1
B 1
——————————— 1
——————————— 1
——————————— 1
P 1
-——-R-——-—- 1
——————————— 1
-———R-—1-SL
-tlign----nl
-TL-QN----SL
-TLIQN--R-NL
~TLIQN-——-NL
-TLIQN--R-NL
-TLIQN----NL
-TLIQN----NL
-TLIQN-—--NL
~TLIQN-——-NL

AGJ.NG.NG3670
AGU.CD.z321
AU.NG.NG3678
BF.BR.93BR029.4
CD.BI1.BU910905
CRFO1_AE.CF.90CF402
CRFO1_AE.TH.93TH253
CRFO1_AE.TH.A01021.
CRFO1_AE.TH.070703
CRFO1_AE.TH.070704
CRFO1_AE.TH.070705
CRFO1_AE.TH.070707
CRFO1_AE.TH.070708
CRFO1_AE.TH.070709
CRFO1_AE.TH.070710
CRFO1_AE.TH.070711
CRFO1_AE.TH.070713
CRFO1_AE.TH.CM240
CRFO1_AE.TH.E11429.
CRFO1_AE.TH.KHO3
CRFO1_AE.TH.KHO8
CRFO1_AE.TH.THO022
CRFO1_AE.TH.THO47
CRFO1_AE.TH.TH92014
CRFO1_AE.TH.TH92111
CRF02_AG.DJ.DJ258A
CRF02_AG.FR.DJ263
CRFO2_AG.FR.DJ264
CRFO2_AG.NG. IBNG
CRFO2_AG.NG.NG1921
CRFO02_AG.NG.NG3675
CRFO3_AB.RU.KAL1532
CRFO3_AB.RU.KALG81
CRFO3_AB.UA.UKR9700
CRF04_cpx.CY.94CY03
CRF04_cpx.GR.97PVCH
CRF04_cpx.GR.97PVMY
DF.BE.VI961
GH.GA.VI525
GU.NG.NG3670
U.CD.VI1126

CONSENSUS_CPZ
CPZ.CD.CPZANT
CPZ.GA.CPZGAB
CPZ_US.CPZUS
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Study Subject I1D:01RCH44

Study Subject Clone:

Study Subject HLA:A24,B35,Cw4

Sequence: Known reactive 20Mer 0: PDWQNYTPGPGVRYPLTFGW Nef(122-141)

Possible HLA

A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,8*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(7-14) TPGPGVRY  B*35
(9-16) GPGVRYPL  B*35
(7-16) TPGPGVRYPL B*35
(9-18) GPGVRYPLTF B*35
(7-14) TPGPGVRY  B*3501
(9-16) GPGVRYPL  B*3501
(7-16) TPGPGVRYPL B*3501
(9-18) GPGVRYPLTF B*3501
(9-16) GPGVRYPL  Cw*0401
(7-16) TPGPGVRYPL Cw*0401
(9-18) GPGVRYPLTF  Cw*0401

Anchor Residues Sear ched

A24 X[YIXXXXXX[ILF]

A24 X[YIXXXXX[ILF]

A24 XLYIXXXXXXX[ILF]
B*35 X[PIXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PIXXXXXXX[YFMLI]
B*3501  X[PIXXXXXX[YFMLI]
B*3501  X[PJXXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[PJXXXXXX[M]
B*3503  X[P]XXXXX[M]

B*3503  X[PJXXXXXXX[M]
Cw*0401  X[YPE]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject I1D:01RCH44

Study Subject Clone:

Study Subject HLA:A24,B35,Cw4

Sequence: Known reactive 20Mer1: GVRYPLTFGWCYKLVPVEPD Nef(132-151)

PossibleHLA
A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,B*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4 C4,Cw*0401,C*0401,Cw*0402
Possible Epitopes based on anchor residues
(4-12) YPLTFGWCY B*35
(4-12) YPLTFGWCY B*3501
(7-14) TFGWCYKL  Cw*0401

Anchor Residues Searched

A24 X[YIXXXXXX[ILF]

A24 X[YIXXXXX[ILF]

A24 XLYTXXXXXXX[ILF]
B*35 X[PTXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PIXXXXXXX[YFMLI]

B*3501  X[PJXXXXXX[YFMLI]
B*3501  X[P]XXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[P]XXXXXX[M]
B*3503  X[PIXXXXX[M]

B*3503  X[PJXXXXXXX[M]
CW*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject I1D:01RCH44

Study Subject Clone:

Study Subject HLA:A24,B35,Cw4

Sequence: Known reactive 20Mer2: TSLLHPVSLHGMDDPEREVL Nef(162-181)

PossibleHLA
A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,B*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4 C4,Cw*0401,C*0401,Cw*0402
Possible Epitopes based on anchor residues
(5-12) HPVSLHGM B*35
(5-12) HPVSLHGM B*3501
(5-12) HPVSLHGM B*3503

Anchor Residues Searched

A24 X[YIXXXXXX[ILF]

A24 X[YIXXXXX[ILF]

A24 XLYIXXXXXXX[ILF]
B*35 X[PIXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PIXXXXXXX[YFMLI]

B*3501  X[PJXXXXXX[YFMLI]
B*3501  X[PJXXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[PJXXXXXX[M]
B*3503  X[PIXXXXX[M]

B*3503  X[PJXXXXXXX[M]
CW*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject I1D:01RCH44

Study Subject Clone:

Study Subject HLA:A24,B35,Cw4

Sequence: Known reactive 20Mer 3: EEEEVGFPVTPQVPLRPMTY Nef(62-81)

Possible HLA

A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,B*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(7-15)  FPVTPQVPL  B*35
(10-18) TPQVPLRPM  B*35
(13-20) VPLRPMTY  B*35
(7-15)  FPVTPQVPL  B*3501
(10-18) TPQVPLRPM  B*3501
(13-20) VPLRPMTY  B*3501
(10-18) TPQVPLRPM  B*3503
(7-15)  FPVTPQVPL  Cw*0401
(6-15) GFPVTPQVPL Cw*0401

Anchor Residues Searched

A24 XIYTXXXXXX[ILF]

A24 X[YTXXXXX[ILF]

A24 X[YIXXXXXXX[ILF]
B*35 X[PIXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PIXXXXXXX[YFMLI]

B*3501  X[PJXXXXXX[YFMLI]
B*3501  X[PJXXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[PJXXXXXX[M]
B*3503  X[PIXXXXX[M]

B*3503  X[PJXXXXXXX[M]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject I1D:01RCH44
Study Subject Clone:
Study Subject HLA:A24,B35,Cw4
Sequence: Known reactive 20Mer4: PQVPLRPMTYKAAVDLSHFL Nef(72-91)
Possible HL A
A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,B*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4  C4,Cw*0401,C*0401,Cw*0402
Possible Epitopes based on anchor residues
(9-16) TYKAAVDL A24
(3-10) VPLRPMTY B*35

(3-10) VPLRPMTY B*3501
(9-16) TYKAAVDL Cw*0401

Anchor Residues Searched

A24 X[YIXXXXXX[ILF]

A24 X[YIXXXXX[ILF]

A24 X[YIXXXXXXX[ILF]
B*35 X[PTXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PIXXXXXXX[YFMLI]

B*3501  X[PJXXXXXX[YFMLI]
B*3501  X[PJXXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[PJXXXXXX[M]
B*3503  X[P]XXXXX[M]

B*3503  X[PJXXXXXXX[M]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject I1D:01RCH44

Study Subject Clone:

Study Subject HLA:A24,B35,Cw4

Sequence: Known reactive 20Mer5: TPKFKLPIQKETWETWWTEY RT(386-405)

Possible HL A
A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,B*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4  C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(1-8) TPKFKLPI B*35
(1-8) TPKFKLPI B*3501

Anchor Residues Searched

A24 X[YIXXXXXX[ILF]

A24 X[YIXXXXX[ILF]

A24 XY IXXXXXXX[ILF]
B*35 X[PIXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PIXXXXXXX[YFMLI]

B*3501  X[PJXXXXXX[YFMLI]
B*3501  X[PJXXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[P]XXXXXX[M]
B*3503  X[P]XXXXX[M]

B*3503  X[PJXXXXXXX[M]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Study Subject I1D:01RCH44

Study Subject Clone:

Study Subject HLA:A24,B35,Cw4

Sequence: Known reactive 20Mer6: ERYLKDQQLLGF gp160(584-595)

PossibleHLA
A24  A*2402,A*2403,A*2404,A*2405,A*2406,A*2407,A*2408,A*2413,A*2414
B35 B*35,B*1522,B*3501,B*3502,B*3503,B*3504,B*3505,B*3506,B*3507,B*3508,B*3509,B*3511,B*3512,B*3513,B*3514,B*3515,B*3517,B*3518,B*3519,B*352(
Cw4 C4,Cw*0401,C*0401,Cw*0402

Possible Epitopes based on anchor residues

(2-10) RYLKDQQLL A24
(2-9) RYLKDQQL  A24
(2-10) RYLKDQQLL Cw*0401
(2-9) RYLKDQQL  Cw*0401

Anchor Residues Searched

A24 X[YIXXXXXX[ILF]

A24 XLYTXXXXX[ILF]

A24 XLYIXXXXXXX[ILF]
B*35 X[PTXXXXXX[YFMLI]
B*35 X[PIXXXXX[YFMLI]
B*35 X[PTXXXXXXX[YFMLI]

B*3501  X[PJXXXXXX[YFMLI]
B*3501  X[PJXXXXX[YFMLI]
B*3501  X[PJXXXXXXX[YFMLI]
B*3503  X[PJXXXXXX[M]
B*3503  X[P]XXXXX[M]

B*3503  X[PJXXXXXXX[M]
Cw*0401  X[YPF]IXXXXXX[LF]
Cw*0401  X[YPF]XXXXX[LF]
Cw*0401  X[YPF]IXXXXXXX[LF]
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Thistable lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the defned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative

to most B clade Sequencesin the database:

Protein Epitopein Database Epitopein Ref. strain Epitopein Consensus B HLA Notes
pl7(124-132) NSSKVSQNY HSNQVSQNY NSSQVSQNY B*3501
p17(124-132) NSSKVSQNY HSNQVSQNY NSSQVSQNY B35
pl7-p24(131-6) NYPIVOQNL NYPIVONI NYPIVONL A*2402
p24(122-130) PPIPVGDIY PPIPVGEIY PPIPVGEIY B*3501
p24(122-130) NPVPVGNIY PPIPVGEIY PPIPVGEIY B*3501
p24(122-130) PPIPVGDIY PPIPVGEIY PPIPVGEIY B35
p24(122-130) PPIPVGDIY PPIPVGEIY PPIPVGEIY B35
p24(162-172) RDYVDRFFKTL RDYVDRFYKTL RDYVDRFYKTL A*2402
RT(118-127) VPLDKDFRKY VPLDEDFRKY VPLDKDFRKY B*3501
RT(118-127) VPLDKDFRKY VPLDEDFRKY VPLDKDFRKY B35
RT(175-183) HPDIVIYQY NPDIVIYQY NPDIVIYQY B*3501
RT(175-183) HPDIVIYQY NPDIVIYQY NPDIVIYQY B35
RT(175-183) HPDIVIYQY NPDIVIYQY NPDIVIYQY B35
RT(175-183) HPDIVIYQY NPDIVIYQY NPDIVIYQY B35
gp160(78-86) DPNPQEVVL DPNPQEVEL DPNPQEVVL B*3501
gp160(78-86) DPNPQEVVL DPNPQEVEL DPNPQEVVL B35
gp160(78-86) DPNPQEVVL DPNPQEVEL DPNPQEVVL B35, B51
gp160(252-260) RPIVSTQLL RPVVSTQLL RPVVSTQLL B*3501
gp160(252-260) RPIVSTQLL RPVVSTQLL RPVVSTQLL B35
gp160(309-317) IYIGPGRAF IHIGPGRAF IHIGPGRAF A*2402
gp160(383-391) FYCNTTQLF FYCNTSPLF FYCNTTQLF A*2402
gp160(585-592) RYLRDQQL RYLKDQQL RYLKDQQL A*2402
gp160(585-593) RYLRDQQLL RYLKDQQLL RYLKDQQLL A*2402
gp160(585-595) RYLRDQQLLGI  RYLKDQQLLGF RYLKDQQLLGI A*2402
gpl160(606-614) TAVPWNASW TTVPWNASW TAVPWNASW B*3501
gpl160(606—614) TAVPWNASW TTVPWNASW TAVPWNASW B35
gp160(680-689) WY IKIFIFMI WY IKIFIMIV WY IKIFIMIV A*2402
gpl60(767-775) SYRRLRDLL SYHH-RDLL SYHRLRDLL A*2402
Nef(68-76) FPVRPQVPL FPVTPQVPL FPVRPQVPL B*3501
Nef(68-76) FPVRPQVPL FPVTPQVPL FPVRPQVPL B35
Nef(69-79) RPQVPLRPMTY  TPQVPLRPMTY  RPQVPLRPMTY B35
Nef(71-81) RPQVPLRPMTY  TPQVPLRPMTY  RPQVPLRPMTY B*3501
Nef(71-81) RPQVPLRPMTY  TPQVPLRPMTY  RPQVPLRPMTY B35
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Nef(73-82) SVPLRPMTYK QVPLRPMTYK QVPLRPMTYK B35 or C4

Nef(134-143) RYPLTFGWCF RYPLTFGWCY RYPLTFGWCF A*2402
Nef(135-143) YPLTFGWCF YPLTFGWCY YPLTFGWCF B35
27
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Table 1: p17

HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References
pl7(124-132) pl7(124-132 LAI) NSSKVSQNY HIV-1 or -2 human(B*3501) [Brander & Goulder(2001)]
infection

o Noted by Brander to be B*3501 epitope

pl7(124-132) pl7(124-132 LAI) NSSKVSQNY HIV-1 infection human(B35) [McMichael &
Walker(1994)]
e Review of HIV CTL epitopes
Table 2: p17-p24
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
pl7-p24(131-6)  pl7-p24(132-140 SF2) NYPIVQNL HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

e The epitope starts in p17 and ends in p24

e De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

e This peptide induced CTL in 1/4 HIV-1+ people tested

e NYPIVQNL bound to A*2402 with medium strength, and the epitope can be processed in a vaccinia construct and presented — no

CTL clone was obtained
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Table 3: p24

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
p24(122-130) p24(260-268 LAI) PPIPVGDIY HIV-1 or -2 human(B*3501) [Brander & Goulder(2001)]
infection

e C. Brander notes this is a B*3501 epitope

p24(122-130) p24(245-253 HIV-2)  NPVPVGNIY HIV-1 infection human(B*3501) [Rowland-Jones (1995)]
p24(122-130) p24(260-268 LAL) PPIPVGDIY HIV-1 or -2 human(B35) [Rowland-Jones (1995)]
infection

e Defned as minimal peptide by titration curve, PPIPVGEIY and HIV-2 form NPVPVGNIY are also recognized

p24(122-130) p24() PPIPVGDIY human(B35) [Rowland-Jones (1999)]

e CTL responses in seronegative highly HIV-exposed African female sex workers in Gambia and Nairobi were studied — these women

had no delta 32 deletion in CCR5 . . . .
e In Gambiathere isexposure to both HIV-1 and HIV-2, CTL responses to B35 epitopes in exposed, uninfected women are cross-reactive,

and the B35 allele seems to be protective
e HIV-2 version of this epitope is not conserved: NPVPVGNIY, but the CTLs are cross-reactive — one of £ve B35 CTL epitopes that
are cross-reactive, see also [Rowland-Jones (1995)]

p24(162-172) p24(296-306 Clade A) RDYVDRFFKTL HIV-1 infection human(A*2402) [Dorrell (1999)]

CTL responses in three individuals with non-clade B infections were studied, 2 with subtype A infections, 1 with subtype C — their
infections all originated in East Africa

This epitope is similar to the A24 DYVDRYFKT epitope found for B subtype, but CTL from this A subtype infection required the
additional Arg — the B clade sequence change from F to Y diminished CTL reactivity

e C. Brander notes that this is an A*2402 epitope in the 1999 database
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Table 4: RT

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

RT(118-127)

RT(273-282 SF2) VPLDKDFRKY HIV-1 infection human(B*3501) [Tomiyama (1997),
Menendez-Arias (1998)]

A CTL clone responsive to this epitope was obtained

4/7 B35-positive individuals had a CTL response to this epitope

A K to E substitution at position 5 abrogates specifc lysis, and reduces binding to B*3501

[Menendez-Arias (1998)], in a review, notes that a Glu to Lys (E to K) change abrogates CTL activity, but that both VPLDEDFRKY

and VPLDKDFRKY can serve as HLA-B35 epitopes, so the change must alter T cell receptor binding — residues in this epitope may

be important for polymerase activity

RT(118-127)

0 VPLDKDFRKY HIV-1 infection human(B35) [Kawana (1999)]

HLA B35 is associated with rapid disease progression

The sequences of 9 previously described HIV-1 B35 CTL epitopes were obtained in 10 HLA B35+ and 19 HLA B35- individuals
3/9 CTL epitopes had substitutions that were more common in B35+ individuals than in B35- individuals — only one of these reduced
the binding of the peptide to B35 and was shown to be an escape mutation

—E—- was found in 8/10 of the B35+ individuals, and three of the B35- individuals — the D —> E substituted peptide had similar
binding af£nity to B35 and was equally susceptible to a CTL clone

RT(175-183)

RT(175-183)

RT(342-350 LAl) HPDIVIYQY HIV-1 infection human(B*3501) [Brander & Goulder(2001)]

C. Brander notes this is a B*3501 epitope

RT(342-350 LAI) HPDIVIYQY HIV-1 infection human(B35) [McMichael &
Walker(1994)]

Review of HIV CTL epitopes

RT(175-183)

RT(329-337) HPDIVIYQY none human(B35) [Lalvani (1997)]

A peptide-based protocol was optimized for restimulation of CTLp using optimized peptide and IL-7 concentrations — importantly
this protocol does not stimulate a primary response, only secondary — peptide-speci£c CTLp counts could be obtained via staining
with peptide-Class | tetramers

This peptide was one of the B35 presented test peptides used in control experiments showing that the assay gave no activity using
lymphocytes from 21 healthy B35 seronegative donors
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

RT(175-183) Pol() HPDIVIYQY human(B35) [Rowland-Jones (1999)]
e CTL responses in seronegative highly HIV-exposed African female sex workers in Gambia and Nairobi were studied — these women
had no delta 32 deletion in CCR5 . ) . .
e InGambiathere is exposure to both HIV-1and HIV-2, CTL responses to B35 epitopes in exposed, uninfected women are cross-reactive,
and the B35 allele seems to be protective

e HIV-2 version of this epitope is not conserved: NPDVILIQY, but the CTLs are cross-reactive — one of £ve B35 CTL epitopes that
are cross-reactive, see also [Rowland-Jones (1995)]
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Table 5: gp160

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(78-86)

gpl120(77-85) DPNPQEVVL HIV-1 infection human(B*3501) [Ogg (1998)]

This epitope was included to illustrate the speci£city of HIV-tetrameric staining, in a cross-sectional study correlating HLA A*0201
CTL effector cells and low viral load

gp160(78-86)

Env(77-85) DPNPQEVVL HIV-1 infection human(B35) [Dyer (1999)]

CTL specifc responses were measured over a 1.3 to 1.5 year period in members of the Sydney Blood Bank Cohort (SBBC) who had

been infected with a natural attenuated strain of HIV-1 which was Nef-defective . .
Some of these patients had prolonged high levels of CTL effector and memory cells despite low viral load

gp160(78-86)

gp120(77-85 SF2) DPNPQEVVL HIV-1 infection human(B35, B51) [Shiga (1996)]
Binds HLA-B*3501 and B*5101 — binds and kills gp120-vaccinia virus infected cells carrying B35 or B51

gp160(252-260)

gpl120(255-263 SF2) RPIVSTQLL HIV-1 infection human(B*3501) [Tomiyama (1997)]

A CTL clone responsive to this epitope was obtained

Only 1/7 B35-positive individuals had a CTL response to this epitope

An | to V substitution at position 3 reduces speci£c lysis, but not binding to B*3501
A Q to H substitution at position 7 abrogates speci£c lysis, but not binding to B*3501

gp160(252-260)

gp120(255-263 SF2) RPIVSTQLL HIV-1 infection human(B35) [Shiga (1996)]
Binds HLA-B*3501

gp160(309-317)

gpl120(310-318 SF2) 1YIGPGRAF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

IYIGPGRAF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — no speci£c CTL clones
were obtained

gp160(383-391)

gp120(385-393) FYCNTTQLF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

This peptide induced CTL in 1/4 HIV-1+ people tested

FYCNTTQLF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL
clones were obtained
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gpl60(585-592)  gp41(584-591 SF2) RYLRDQQL HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

e Defned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

e This peptide induced CTL in 2/4 HIV-1+ people tested

e RYLRDQQL bound to A*2402 weakly, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL clones
were obtained

gpl60(585-593)  gp41(584-591 SF2) RYLRDQQLL HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

e De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

e This peptide induced CTL in 4/4 HIV-1+ people tested

e RYLRDQQLL bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two specifc CTL
clones were obtained

gpl60(585-595)  gp41(584-591 SF2) RYLRDQQLLGI HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

o Defned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

e This peptide induced CTL in 4/4 HIV-1+ people tested

e RYLRDQQLLGI bound to A*2402 with medium strength, the epitope can be processed in a vaccinia construct and presented — two
speci£c CTL clones were obtained

gpl60(606-614)  gp41(605-615 LAI) TAVPWNASW gp160 vaccinia human(B*3501) [Brander & Goulder(2001)]
o C. Brander notes this is a B*3501 epitope

gpl60(606-614)  gp41(605-615 LAI) TAVPWNASW gp160 vaccinia human(B35) [Johnson (1994)]
e Epitope for vaccine induced CD8+ clone

gpl60(680-689)  gp41(679-687 SF2) WYIKIFIFMI HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

e Defned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

e This peptide induced CTL in 1/4 HIV-1+ people tested

o WYIKIFIFMI bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two specifc CTL
clones were obtained
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gpl60(767-775)  gp4l(766-774 SF2) SYRRLRDLL HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

e Defned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402

e This peptide induced CTL in 1/4 HIV-1+ people tested

e SYRRLRDLL bound to A*2402 moderately, the epitope can be processed in a vaccinia construct and presented — two speci£c CTL
clones were obtained
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Table 6: NEf

HXB2 Location Author Location Sequence Immunogen Species(HLA) References
Nef(68-76) Nef(72-80 SF2) FPVRPQVPL HIV-1 infection human(B*3501) [Tomiyama (1997)]
e A CTL clone responsive to this epitope was obtained
e 3/7 B35-positive individuals had a CTL response to this epitope
e An R to T substitution at position 4 abrogates specifc lysis, but not binding to B*3501
Nef(68-76) Nef(72-80 SF2) FPVRPQVPL HIV-1 infection human(B35) [Shiga (1996)]
e Binds HLA-B*3501
Nef(69-79) 0 RPQVPLRPMTY HIV-1 infection human(B35) [Kawana (1999)]
e HLA B35 is associated with rapid disease progression
e The sequences of 9 previously described HIV-1 B35 CTL epitopes were obtained in 10 HLA B35+ and 19 HLA B35- individuals
e 3/9 CTL epitopes had substitutions that were more common in B35+ individuals than in B35- individuals — only one of these reduced
the binding of the peptide to B35 and was shown to be an escape mutation
. -F was found in 9/10 of the B35+ individuals, none of the B35- individuals — the Y —> F substituted peptide had a similar
binding afEnity with B35 and was recognized by a CTL clone equally with wildtype
Nef(71-81) Nef(75-85 SF2) RPQVPLRPMTY HIV-1 infection human(B*3501) [Tomiyama (1997)]
e A CTL clone responsive to this epitope was obtained
e 4/7 B35-positive individuals had a strong CTL response to this epitope
e An R to T substitution at position 1 abrogates specifc lysis, but not binding to B*3501
e An R to H substitution at position 7 did not alter reactivity
Nef(71-81) Nef(75-85 SF2) RPQVPLRPMTY HIV-1 infection human(B35) [Shiga (1996)]
e Binds HLA-B*3501
Nef(73-82) Nef(73-82 LAI) SVPLRPMTYK HIV-1 infection human(B35 or C4) [Buseyne (1993)]

Vertical transmission of HIV ranges from 13% to 39%

Primary assays showed cytotoxic activity against at least one HIV protein was detected in 70% of infected children

Epitopes recognized in £ve children were mapped using synthetic peptides and secondary cultures

Patient EM13, who had a CTL response to three epitopes in Nef, was infected via blood transfusion after birth and went from CDC
stage P2A to P2E during the study
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(134-143)

Nef(138-147 SF2) RYPLTFGWCF HIV-1 infection human(A*2402) [Ikeda-Moore (1997)]

De£ned using reverse immunogenetics — 59 HLA-A*2402 binding peptides were predicted by searching for A*2402 anchors in HIV
proteins (Tyr at 2, and Phe, Leu or lle at the C term) — 53 of the 59 peptides bound A*2402
This peptide induced CTL in 3/4 HIV-1+ people tested

RYPLTFGWCF bound to A*2402 strongly, the epitope can be processed in a vaccinia construct and presented — two specifc CTL
clones were obtained

Nef(135-143)

Nef(139-147 SF2)  YPLTFGWCF HIV-1 infection human(B35) [Shiga (1996)]
Binds HLA-B*3501
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Table 7: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

Three individuals with highly focused HIV-specif£c CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

ELISPOT was used to test a panel of CTL epitopes that had been de£ned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

The subject with A*0201 had a moderatly strong response to SLYNTVATL

Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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Table 8: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

Three individuals with highly focused HIV-specif£c CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

ELISPOT was used to test a panel of CTL epitopes that had been de£ned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

The subject with A*0201 had a moderatly strong response to SLYNTVATL

Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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Table 9: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

Three individuals with highly focused HIV-specif£c CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

ELISPOT was used to test a panel of CTL epitopes that had been de£ned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

The subject with A*0201 had a moderatly strong response to SLYNTVATL

Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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Table 10: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
e LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
e Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
o C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
e C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

e Three individuals with highly focused HIV-speciEc CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

o All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

e ELISPOT was used to test a panel of CTL epitopes that had been defned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

e The subject with A*0201 had a moderatly strong response to SLYNTVATL

e Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

e No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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Table 11: All Defned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
e LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
e Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
o C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
e C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

e Three individuals with highly focused HIV-speciEc CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

o All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

e ELISPOT was used to test a panel of CTL epitopes that had been defned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

e The subject with A*0201 had a moderatly strong response to SLYNTVATL

e Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

e No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL

49
DEC 2000



HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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Table 12: All Defned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
e LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
e Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
o C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
e C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

e Three individuals with highly focused HIV-speciEc CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

o All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

e ELISPOT was used to test a panel of CTL epitopes that had been defned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

e The subject with A*0201 had a moderatly strong response to SLYNTVATL

e Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

e No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL

52
DEC 2000



HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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Table 13: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Nef(122-141)

Nef(121-140 SF2) PDWQNYTPGPGVRYPLTFGW HIV-1 infection human() [Lieberman (1997)]

Of 25 patients, most had CTL speci£c for more than 1 HIV-1 protein
Eleven subjects had CTL that could recognize vaccinia-expressed LAI Nef
Three of these 11 had CTL response to this peptide

The responding subjects were HLA-A2, B21; HLA-A3, A24, B7, B38

Nef(123-137)

Nef(123-137 11IB)  QWQNYTPGPGVRYPL HIV-1 infection human() [Wilson (1996)]

Epitope defned in the context of the Pediatric AIDS Foundation ARIEL Project, a mother-infant HIV transmission study
FFPDYTPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in mother and are not recognized
e LFPDYKPGPGTRFPL and FFPDYKPGPGTRFPL, naturally occurring variants, were found in infant and are not recognized

Nef(126-138)

Nef(126-138 BRU) NYTPGPGVRYPLT HIV-1 infection human(B7) [Culmann (1991)]
e Nef CTL clones from HIV+ donors

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B*0702) [Brander & Goulder(2001)]
o C. Brander notes this is a B*0702 epitope

Nef(128-137)

Nef(128-137 LAI) TPGPGVRYPL human(B*4201) [Brander & Goulder(2001)]
e C. Brander notes this is a B*4201 epitope

Nef(128-137)

0 TPGPGVRYPL HIV-1 infection human(B7) [Wilson (2000)]

e Three individuals with highly focused HIV-speciEc CTL responses were studied during acute infection using tetramers — high
frequencies of HIV-1-speciEc CD8+ T cells were found prior to seroconversion, and there was a close temporal relationship between
the number of circulating HIV-specifc T cells and viral load was also found

o All three patients were B*2705, with HLA alleles: Al, A30/31, B*2705, B35; Al, A*0301, B7, B*2705; and A*0201, A*0301,
B*2705, B39

e ELISPOT was used to test a panel of CTL epitopes that had been defned earlier and were appropriate for the HLA haplotypes of the
study subjects — 3/3 subjects showed a dominant response to the B*2705 epitope KRWIILGGLNK

e The subject with A*0201 had a moderatly strong response to SLYNTVATL

e Weak responses were observed to A*301-RLRPGGKKK, A*301-QVPLRPMTYK, and B7-TPGPGVRYPL in the subject who was
HLA Al, A*0301, B7, B*2705

e No acute response was detected to the following epitopes: A*201-ILKEPVHGYV, A*301-KIRLRPGGK, A*301-AIFQSSMTK,
A*301éTVYYGVPVWK, B35-EPIVGAETF, B35-HPDIVIYQY, B35-PPIPVGEIY, B35-NSSKVSQNY, B35-VPLRPMTY, B35-
DPNPQEVVL
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HXB2 Location Author L ocation Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 LAI) TPGPGVRYPL HIV-1 infection human(B7) [Haas (1996), Haas (1997)]

e There was a high degree of variation in three CTL epitopes in Nef in four slow and non-progressors, and variant specifc CTLs arose
over time to eliminate variants, indicating immune selection
e The epitope position was taken from [Haas (1997)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998a)]

e A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

e The D subtype consensus is identical to the B clade epitope

e The A subtype consensus is TPGPGIRYPL

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7) [Rowland-Jones (1998b)]

e HIV-specif£c CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

e This epitope is conserved among B and D clade viruses

e The Clade A version of the epitope: TPGPGIRYPL

Nef(128-137) Nef(128-137) TPGPGVRYPL in vitro stimulation human(B7) [Wilson (1999)]

e Dendritic cells are the most potent for priming T cell responses — DCs can stimulate autologous CTL responses from T cells cultured
from HIV negative donors

e Thl-biasing cytokines IL-12 or IFN alpha enhance CTL responses in vitro whether the epitope is delivered by pulsing from peptide,
or expressed from within

e CTL from a B7 donor displayed no reactivity to this epitope, although it had been immunodominant in another study [Haas (1996)]

Nef(128-137) Nef() TPGPGVRYPL HIV-1 exposure human(B7(B*8101)) [Rowland-Jones (1998b)]

e HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

e Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

e Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

o Clade A version of the epitope: TPGPGIRYPL, clade D version: TPGPGIRYPL
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(128-137) Nef(128-137 Clade B) TPGPGVRYPL HIV-1 exposed human(B7,B*8101) [Kaul (2000)]
seronegative

e 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speciEc CD8 gamma-IFN responses in the

cervix — systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

e Low risk individuals did_not have such CD8+ ¢
e CDB8+ epitopes T cell DTVLEDINL (3 |nd|V|duaIs) SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

Nef(134-141) Nef(138-147 LAI) RYPLTFGW HIV-1 infection human(A*2402) [Brander & Goulder(2001)]
e C. Brander notes this is an A*2402 epitope

Nef(134-141) Nef(134-141 LAI) RYPLTFGW human(B27) [Culmann(1998)]
o Optimal peptide defned by titration
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B62

pl/ CTL Map

>
58 B*0201
B%0801 A2, A*0202
5 A2
57 A*0214,A%0201
not B8 A*0205
58 A*0202
A3 A*0201 B8,B60
bl A*02 N B60
A3 A*3002 B*4001
N B8 AlL
A*0301 ‘ B8
%03 B*0801 ALL
Bw62 . AL A*1101
LETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEA
\ | | \ |
8oz 60 70 80 90 100
B42
A30,A3.1
A3 A*2402
A3 __BB8, B6O  A*6802
A*0301 _,|B8 B35
Bb7 60 B*3501L
L0300 _Br4001 . A33
A4 LDKIEEEQNKSKKKAQQAAADTGHSNQVSQNY (continues in p24)
& Ab3 110 120 130
AT030L
n12402
Bp7
B64 BBS
A3 B3s01 |
MGARASVLS(‘;GELDRWEKl |?LRPGGKKKY|$LKH 1V ASRE‘LERFAVNF"GLI
10 20 30 40 50
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024 CTL Map s

Cw8
C*0802
C*g}802(Cw8)
A2, A*0202 B14, Cw8
B12(B44)
A2 B14
B12
B7,8*8101 CwOLOw02 . B14, CW§
B7 T = — C*0802(Cw8)
Cw*0102,Cy1
B*0702 &4, Cws B7
C*0102(Cwl)
Bp7,B58 | |B53 B53
A26
BH7,B*5801 | |B42 B42
A*2601
B57 B*8101 B*8101L
B51 T
B*57p1 B*580] <_ﬂ301 B*530L
B*570B.
B15701 B*4201 B*4201
B51 T
Ab <_ﬂmz B*070p
B1570B
A*2501 B53 B53
B1570[L
Patr-B*0p B58 B54 B52
B57
A *,
(from pl7) BS Lt Ll B18l0L | B*4001 | Bw
A*6802 CW! B14001 B1810] A25
A*2402(from p17 ﬂ) (B44) B*3901 A2
B27 A*2501
B4 B2 A2 B55
PIVQNIQGQUVHQATSPRTLNAWVKVVEEKAFSPEV I PMESALSEGATPQ DLNTMLNTVGGHQAAMQMLKET INEEAAEWDRVHPVHAGRIAPGQNMREPR
| | | | | | |
10 20 30 40 50 60 70 80 90 100
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Patr-B*03
B27
B*2705,B27
B*2705
B*2703
B*27
B27
B21
A33
BR1
Bw62?
BR1
A*2402
B27
A*240p B52
B8 B64
B*080L
Bwp2
B*5701 B*580] B8
B*5201
BS8 B*0801
B62
B57 B8
B*5801 ek ABY
B*57,B*5801 B1350L BR1
A2 B*5701 B8 | | B*1501
GSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWI ILGLNKIVRMYSPTSI
\ | | | |

110

120

130 140 150

B*5701

B*5301
B*4402,B44
Cw8
B14, B*1402
B14
B*1400 Civ4
B14 B8
A26 or B70 B53 | B*0801
B44,A26 or B70 B44 | B35
B*4402 B44 B51
A*2402 B*4402 B*5101
B*1801 B14? B8
! |B71 | \BB B51
LDI RQGPKEF"FRDYVDRFYIfTLRAEQASQI%VKNWMTETLIT\/QNANPDCK'Il'
160 170 180 190 200
88,
__Broson
_,B3 B7
_, BBl ALl
_| B*5100
B8 BY
B5L | A11101
1 LKALGPAA'I"LEEMMTACQGlVGGPGHKAR\llL
210 220 230
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pP2p7/plp6 CTL Map

AEAMSQVTN?ATIMMQRGNFRNQRKIVKCTNCGKEGHTABNCRAPRKKG?
10 20 30 40 50

p2 <-

<>
start p2 end p7 start

A2 A2
WKCGKEGHQMKDCTERQAN?LGKIWPSYK?RPCNFLQSR?EPTAPPEES?
60 70 80 90

>
p6 start

100

<>
p7 end pl start p
n

<
1
end

G B
RSGVETTTP?QKQEPIDKE%YPLTSLRSLEGNDPSSQ

110 120 130

p6 end ->

Protease CTL Map

A*7401

A*6802,A*7401,A19

A*6802 . A%6802
PQVTLWQRP%VTIKIGGQL%EALLDTGAD?TVLEEMSLP?RWKPKMIGG‘

10 20 30 40 50

. A*0201 ‘
GGFIKVRQY?QILIEICGH%AIGTVLVGPTPVNIIGRNL%TQIGCTLNF

60 70 80 90
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RT CTL Map

B51
B*5101
broad
A2
B8 A*0201
. A2, B61 . ! B*0801 ! A10301 .
PISPI ETVPYKLKPGMDGP%VKQWPLTEEI?I KALVEI CTIT_MEKEGK 1 SKI|

10 20 30 40 50
(ﬂél

_b;(l)ad . A3
GPENPYNTPYFAI KKKDST}|<WRKLVDFREI|_NKRTQDFWEYQLG 1 PHPAGLI

60 70 80 ) 100

B*5101, B24

PR V. v SN
A*0201
cw4 B51
B3 B*5101
B35
cw4 A2
’ Cwa B3501,835
A B*3 OL B*350]L
KKKKSVTVLI?VGDAYFSVPLlDEDFRKYTAITTI PSI NNETI?G | RYQYNVLFl’
110 120 130 140 150

B*0301
A33
A3.1
A3
All
A*[101, A3, A*0301,|A*6801
A*1101
A*0301 A*0201
| B7 | A2, A*0202
B35 A2
B*3501 A*0201
B7 BR5
B7 ‘ 513501 ‘
’ B15100 A*3002 ‘ A3
QGWKGSPAIFQSSMTKILEPFRKQNPD IV 1YQYMDDLYVGSDLE IGQHRT
1!30 17|0 15;0 19‘0 2(|)0
B44 B57
o B*4001 B*5701, B*5801
A2 B*5701
B A2 B*5701

K1 EELRQHILITRWGLTTPDKll('HQKEPPFLWI\{IGYELHPDKWTVQEI VLPEKD|

210
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B42

A26

— 5%
B*4201,B42
B*4201
_, B*5701, B*5801 | A3
_B7 A*3002 B35, B51
_B15701 Bw62 B35
_B5701 . B*1501 B*3501
SWTVNDI QKITVGKLNWASQ I| YPGI KVRQL(}KLLRGTKAL'I"EVI PLTEEAI%
260 270 280 290 300
A2, A*0202
A2
A*0201
A*02
_, B35B51 Bw62
35 B*1501 ‘ A*1101
_Bf3501 ‘ A*0201 ‘ ‘ ALl
LELAENREI ITKEPVHGVYYI?PSKDL 1AEI (?KQGQGQWTY(? I YQEPFKNLIT
310 320 330 340 350
B*5701 B*5801
B70 ‘ B*5701 ‘ . B
_All A28, A*6802 ‘ ‘ ‘ A13201

TGKYARMRGAHTNDVKQLTEAVQKITTES IV IWGKTPKFKLP IQKETWET
\ [ | \ |
360 370 380 390 400

S —
n A28
B45
A*6802
B35, [B51
B4
B44 B13501
_A*3201 . A2, B85 |, | |A29
WWTEYWQATW I PEWEFVNTFl’PLVKLWYQLI%KEP 1 VGAETI‘:YVDGAAN RE'Il'

410 420 430 440 450

pl5 RNase start <-

A21 BBz
A2 cws
A2 Bl4
KLG KAGYVTI\‘IRGRQKWTL'Il'DTTNQKTEL(?A | YLALQDSC‘SLEVN IVTDS?
460 470 480 490 500
__ B14,B*1402
__Cws, . A*101
__Bl4, A2 B7
YALGI 1 QAQF"DQSESELVN(? 11EQLI KKEI$VYLAWVPAHH(G | GGNEQVDI$
510 520 530 540 550
LVSAGIRKVL

-> p1l5 RNase end
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Integrase CTL Map

. B*5101 ‘
FLDGI DKAQI?EHEKYHSNWI?AMASDFN LPFl’WAKE 1 VAS(.‘TDKCQLKG EAI\{I

10 20 30 40 50
. A*2402 A*6802

HGQVDCSPG IWQLDCTHLEGKV ILVAVHVASGY I EAEVIPAETGQETAYF
\ | [ \ |

60 70 80 90 100

A*6802
LLKLAGRWPYKTI HTDNGSI\IIFTGATVRAA(FWWAG 1 KQEF(‘B 1 PYNPQSQG\II

110 120 130 140 150

A*1101

—B5

B*5701_>‘
VESMNKELKH( 11 GQVRDQAITZHLKTAVQMA\I/F | HNFKRKGG‘ IGGYSAGER I|
160 170 180 190 200

A2

A*0201
VDIIATDI Q'I"KELQKQ ITK II QNFRVYYRDSlRNPLWKGPA}‘(LLWKGEGAVY

210 220 230 240 250
1QDNSDI KVYPRRKAKI I RI?YGKQMAGDDCIVASRQDED
260 270 280

Rev CTL Map

B*5801

B*5701 ’
MAGRSGDSDIT:EL IRTVRLI IfLLYQSNPPPI\IIPEGTRQARRI\‘IRRRRWRERQFIQ

10 20 30 40 50
cws
B14, Cw8
‘ Al ‘ B14
QIHSISERI ITGTYLGRSAEITVPLQLPPLEFIQLTLDCNEDCC?TSGTQGVGSFI’
60 70 80 20 100
Ql LVESPTVITESGTKE

110
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gple0O CTL Map

—t—

B55
B*5501
Cw7

B*0301

A3.1

A3

A*

0301

A11 and A*6801

A2.1

A2
B4 BB5
B8 B1440p B3p01
’ B*0801 . A1l .
MRVKEKYQHITWRWGWRWGTI\{ILLGM LMI CSAl\TEKLWVTVY\‘(G VPVWKEAT'lr
10 20 30 40 50
<- gpl20 start
B38
A*2402 B35, B51
_@55 B35
j 5501 B*3501
B35 A*3501
i 3501 . B?_>I
TLFCASDAK/‘AYDTEVH NVWAl\THACVPTDPI\llPQEVVLVNVTEN FN MWKNDl\lll

60

70

80

90

100

A2.1 A2.1

PR R
VEQMHEDI I S‘LWDQSLKPC\I/KLTPLCVSL%CTDLKNDTNTNSSSGRM 1 MI:T

150

110 120 130 140

A2.1
Cw8 A2

Cw*08 ‘ A2
KGEI KNCSFI\‘I ISTSIRG KVQlKEYAFFYKLI? 11PIDN DTTS‘)YKLTSCNTS\{

200

160 170 180 190

A29

A29

A2 | | A2 cws
ITQACPKVSI‘:EP 1P1 HYCAFl’AGFAI LKCNl\llKTFNGTGPC'I"NVSTVQCTHCla

250

210 220 230 240

B35

B*3501

B*0702

,_B*07
B7 . . AD
1 RPVVSTQLITLNGS LAEEE\I/V IRSVN FTDI\IIAKT 11 VQLNTSVE 1 NCTRPI\II
300

260 270 280 290
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A*2402

A2, AB
A2
All
B7
B7?
B7 B27
B*0702 H-2d
B*07 AR
A2 A*0P01

Patr-B*14

CD4+ CTL

NNTRKRIRI (?RGPGRAFVT II GKl1 GNMRQAI-||CN I SRAKWNI\HTLKQIASKLI?

310 320 330

Cw4

A29

340

A*2402

Cw4

C*0401

B63,B15

B15

B*1516

CD4+ CTL A2 A

P

EQFGNNKTI,FKQSSGGDP%IVTHSFNCG?EFF
360 370 380

350

YeNS

TQITF
390

NSTWFN STVY
400

A2

A2
Ll AR
A29,A32
A*3201
B15101
DR4 GD4+
AD
. CD4DRA | Mamu A*01
STEGSNNTE(‘SSDT ITLPCR I| KQIl NMWQK\I/GKAMYAPP | S‘GQ IRCSSN I'II'
410 420 430 440 450
‘ A2
GLLLTRDGGI\‘ISNNESE | FRFI’GGGDMRDNWFIQSELYKYKW}‘G EPLGVAPTIf
460 470 480 490 500
A2_,
AKRRVVQREH(RAVG 1 GALFLIGFLGAAGSTl\lﬂGAASMTLTV(‘)ARQLLSG I V(T)
510 520 530 540 550

gpl120 end <> gp4l start
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B8

om0
B*0801
A*2402
Cw
(_ B27
A*2402
A*2402
A*240p
B14, B*1402
B14
B*1402
B51 B14
B15 DPw4.2
B*5101 — CD4+ CTL(DR41 ‘
QONNLLRAIEAQQHLLQLTVWG IKQLQAR I LAVERYLKDQQLLG IWGCSG
560 570 580 590 600
B35
B*3501
KLI CTTAVPVYNASWSNKSLIT:Q 1 WNHTTWMIT:WDRE 1 NNYTS‘L IHSLI EES(T)
610 620 630 640 650
A2.1
P 7T N
. A2.1’_>‘ IJZ
NQQEKNEQEITLELDKWASL\I}INWFN ITNWLVYYI KLFIM IV(‘EGLVGLR IVFA|\
660 670 680 690 700

A*3002

32
I VIR ‘ o
VLSI VNRVR(‘QGYSPLSFQTl‘llLPTPRGPDRI?EG | EEEGGESDRDRS | RLVl\ll
710 720 730 740 750
A*6802
ABL
AB
A*3101 A*3002
A*0801 B27
A2.1
| Am2a02 B21 —
A2, ‘ o1 B*2705 ‘
GSLAL |WDD|‘_RSLCLFSYH|$LRDLLL | VTFIQ |VELLGRRGV‘\/EALKYWWNL|T
760 770 780 790 800
A30, B8
D -7
A2 B7
A2.1 BS
A2 B*5101
B7
B*4001 A21
B35
2.1 A*0201 A2
_A300 . B6O . A2 . B*0702
QYWSQELKNS‘AVSLLNATA || AVAEGTDRVlI EVVQGACRAl‘ RHIPRRI RQC|5
810 820 830 840 850
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=, Nef CTL Map

A30, B8

_, B7

_| Bro702 ——
B*0801 ‘
B8 MGG KWSKSSY | GWPTVRERl\flRRAEPAADR\I/GAASRDLEKl-‘iGA | TSSNTAPI\
____B% 10 20 30 40 50
LERILL

-> gp4l end
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TNAACAWLE/-‘\QEEEEIVGFPYTPQVPLRPMTYKAAV

60

A*0201

B*0702
. A*1101 o B49
B35 B35
B*3501, B18
A3 B*1801
All B7,B*4101
B35 or C4 B7(B*B101)
A2
B27 B37,B57
,
N B27
B*0301 B15
N*2402
A3.1l B*5701
A*240R
A3, All, BB B*3701
B18
A3 Bw62
Bb7
All B*4001 Bw62
B1§
A*0301 B60 B*1501
Al, B8
BB5 B8 B17, B37
] g*57
B7 B*0801 B57
BY
B*0y02 A3l BlL7
B@2
B35 B35 or|C4 B
B17 B1420[
B13501 B34 B7
BY
BB5 AP Al B8 Al
BY Bwp2 _5%0 ‘ B*270 B*5701 B0f0R
o ALl Al B8 IHSQRRQDILDL TQGYFPDXQNYTPGPGVRYPLTFGWCYKLVPVEP
= | | | | |
110 120 130 140 150
B1350[L A*1101
BY All
B10Y0R C710802(Cw8)
AL B C*080p
DLSHFLKEKGGLEGL
| |
70 80 90 100
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[Brander & Goulder(2001)] C. Brander & P. Goulder. The evolving £eld of

A3 HIV CTL epitope mapping: New approaches to the identi£cation of novel

{ epitopes. HIV Molecular Immunology Database pages 1VV-1, 2001. Notes:

A2, A*0202, A*0201 This review article in the annual HIV Molecular Immunology Compendium

presents the table of Optimal CTL Epitopes that has been curated by Brander
and others for several years.
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—B2 [Buseyne (1993)] F. Buseyne, S. Blanche, D. Schmitt, C. Griscelli and, &
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B35 (Medline: 93224764).
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A2)A25(A10 Immunol 146:1560-1565, 1991. (Medline: 91132023) Notes: Nef-specifc
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" recognized in the contexts of several HLA class | molecules. Peptides were
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. Afo20L | AL SHFLKEK, HLA All; HTQGYFPQWQ, HLA B17;TQGYFPQWQNYT,
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nition of non-clade B human immunode£ciency virus type 1 epitopes by

AL cytotoxic T lymphocytes generated from donors infected in Africa. J Virol
EYFKNC 73:1708-14, 1999. (Medline: 99099071).
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HIV type 1. J Mirol 73:436-43, 1999. (Medline: 99102602).

[Haas (1997)] G. Haas, A. Hosmalin, F. Hadida, J. Duntze, P. Debre, & B. Au-
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doit, O. Bonduelle, M. Bauer, H. Ihlenfeldt, G. Jung, B. Maier, A. Meyer-
hans, & B. Autran. Dynamics of viral variants in HIV-1 Nef and specifc
cytotoxic T lymphocytes in vivo. J Immunol 157:4212-4221, 1996. (Med-
line: 97047818).

[Ikeda-Moore (1997)] Y. lkeda-Moore, H. Tomiyama, K. Miwa, S. Oka,
A. lwamoto, Y. Kaneko, & M. Takiguchi. Identi£cation and characterization

A25

160 170 180 190 200
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of multiple HLA-A24-restricted HIV-1 CTL epitopes: strong epitopes are
derived from V regions of HIV-1. J Immunology 159:6242-6252, 1997.
(Medline: 98209798).
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& B. D. Walker. Induction of a major histocompatibility complex class
I-restricted cytotoxic T-lymphocyte response to a highly conserved region
of human immunode£ciency virus type 1 (HIV-1) gp120 in seronegative
humans immunized with a candidate HIV-1 vaccine. J Virol 68:3145-3153,
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a single strain of HIV-1 induced CD4+ and CD8+ CTL that are specifc
for multiple conserved regions of HIV-1 and would be expected to recog-
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gpl120 TVYYGVPVWAK, elicited CD8+ HLA-A3.1 restricted CTL, and this
epitope is highly conserved. CTL specifc for this epitope could lyse tar-
get cells sensitized with all known natural sequence variants. Additionally,
CD8+ HLA-B35 and CD8+ HLA-B18 restricted epitopes were defned as
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CAPAGFAI and NNTLKQIDSKLREQFG.
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[Lalvani (1997)] A. Lalvani, T. Dong, G. Ogg, A. A. Patham, H. Newell, A. V.
Hill, A. J. McMichael, & S. Rowland-Jones. Optimization of a peptide-
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work that was in press or submitted for publication.
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